In the following products were used as received. Hydrogen tetrachloroaurate trihydrate (HAuCl 4 ·3H 2 O), silver nitrate (AgNO 3 , 0.1 N), hydrogen chloride (HCl, 37% wt in water), L-ascorbic acid, sodium borohydride (NaBH 4 , 98%), lysozyme from chicken egg white (90 %) and the oligos containing the wild-type ERE consensus sequence (wtERE, 5'- were purchased from Sigma-Aldrich. Hexadecyltrimethylammonium bromide (CTAB, >98%) was purchased from Tokyo Chemical Industry. Human recombinant estrogen receptor α and  (ERα and ER) were purchased from Life Technologies, Thermofisher Scientific. To form dsDNA, the sense and antisense strands were annealed at 95 ºC for 5 min and cooled down for 3 h in 10 mM Tris-HCl buffer (pH 7.0). All the water employed in the experiments was obtained with a Mili-Q Integral 5 system.
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In the following products were used as received. Hydrogen tetrachloroaurate trihydrate (HAuCl 4 ·3H 2 O), silver nitrate (AgNO 3 , 0.1 N), hydrogen chloride (HCl, 37% wt in water), L-ascorbic acid, sodium borohydride (NaBH 4 , 98%), lysozyme from chicken egg white (90 %) and the oligos containing the wild-type ERE consensus sequence (wtERE, 5'- were purchased from Sigma-Aldrich. Hexadecyltrimethylammonium bromide (CTAB, >98%) was purchased from Tokyo Chemical Industry. Human recombinant estrogen receptor α and  (ERα and ER) were purchased from Life Technologies, Thermofisher Scientific. To form dsDNA, the sense and antisense strands were annealed at 95 ºC for 5 min and cooled down for 3 h in 10 mM Tris-HCl buffer (pH 7.0). All the water employed in the experiments was obtained with a Mili-Q Integral 5 system.
Characterization
Transmission electron microscopy (TEM) images were acquired with a FEI Titan TEMoperating at 200 kV. The optical extinction spectra were recorded using a Spectramax M2/M2 e UV/Vis/NIR spectrophotometer. The dynamic light scattering (DLS) and zeta potential measurements were recorded with a Zetasizer Nano Z from Malvern Instruments. pH was measured with an 827 pH lab from Metrohm.
Synthesis of AuNRs
The AuNRs were synthesized via seed-mediated method. Briefly, Au seeds were obtained by adding at once 0.6 mL ice-cold NaBH 4 (10mM) into a 10 mL solution of CTAB (0.1 M) and HAuCl 4 (0.25 mM) while vigorously stirred. The solution was stirred for 30 s and left undisturbed for 60 min. AuNRs were synthesized by adding 250 L of AgNO 3 (4 mM) into 5.0 mL solution of CTAB (0.1 M). The solution was kept undisturbed for 15 min, after which 5 mL of HAuCl 4 (1 mM) and 12 L of HCl (37%) were added. After slow stirring, ascorbic acid (75 L, 79 mM) was introduced. The mixture was vigorously stirred for 30 s and 60 L of the seed solution were added. Finally, the growth solution was vigorously stirred for 30 s and left undisturbed for 12 h. The AuNRs were isolated by centrifugation twice at 8500 rpm for 15 min followed by removal of the supernatant.
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Determination of metallic Au concentration
The concentration of metallic Au (Au 0 ) in solution was determined by the Edgar et al. method. 1 Briefly, a calibration curve at 400 nm was built by well-aging different CTAB stabilized AuNP solutions of known Au 0 concentration for a month. This ensured that the reduction of gold salts was fully reached and no size effect would interfere with the measures. Metallic gold presents inter-band transitions in the range from 350 to 450 nm. 2, 3 Therefore, the absorbance within this range is relatively independent from the shape and it has been widely used in the past to quantify metallic gold. 1, 4, 5 A comparison between the results of this method and ICP-MS was performed by Edgar et al., 1 presenting discrepancies below 20%.
AuNRs aggregation by dsDNA
dsDNA solutions with different concentrations were prepared in 10 mM Tris-HCL buffer (pH 7.0). 1 L of those solutions was added into a solution made of 25 L of AuNR (final Au 0 concentration of 257 M) and 74 L of DI water. The final dsDNA concentration in solution ranged from 0 to 100 nM. The mixtures were incubated at room temperature for 10 min and the UV-Visible spectra were registered. 
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